Abstract
Introduction
Education is an investment good (Al-Samarrai & Peasgood, 1998; Pekkarinen, 2005) and in undertaking such an investment, choice is inevitable. Decision makers would normally consider the returns to each choice against the alternatives. Families with both girls and boys are faced with the choice dilemma in making enrolment decisions especially when confronted with resource constraints which, among others, systematically work to produce differences in school enrolment and retention.
Global statistics on enrolment and schooling have shown that about 44 million girls have never been enrolled in school and about 20 Million of them are living in subSaharan Africa (Asare, 2010) . Several studies have also pointed to the existence of gender difference in schooling with many attributable causal factors (Amin & Chandrasekhar, 2009; NDPC, 2010; Sifuna & Sawamura, 2010) . While some of these studies attribute the cause of gender difference to colonial and policy issues (Prah, 2002) , others extensively examine the effects of household socio-economic characteristics on schooling (Akyeampong et al., 2007) . More so, some authors opine that the difference or gap in enrolment and schooling is inherent in how the household is constellated (Amin, 2009) . Assuming that the much-reported difference in enrolment between girls and boys in school is significant 5 , it is a deviation from the ideal situation of 100% enrolment for both boys and girls which is the goal of all countries (Sattar, 1984) . Whatever the preposition for gender difference in primary school enrolment is, households or decision makers are faced with the problem of choice.
Examination of household determinants is necessarily important because the household is a major decision maker in issues of education (Akaguri, 2011; Al-Samarrai & Peasgood, 1998) . Unlike the many studies on this subject matter, this study puts premium on how the characteristics of households potentially affect enrolment decisions. Studies on household characteristics and their effect on primary school enrolment were conducted by Akyeampong et al. (2007) in Ghana, and Al-Samarrai and Peasgood (1998) in Tanzania. These studies suggest that individual and household factors and choice processes influence whether a child, girl or boy, is enrolled in school. Ngware et al. (2008) also in a study in Kenya concluded that household characteristics are important determinants of enrolment. In some of these studies, the assumed important household determinants are usually candidates for analysis, and rightly so, but this phenomenon limits the studies to factors which might not be applicable in other contexts. Also, the assessment of the determinants narrowly explains the effects of household location, gender of the household head, household sibling composition and how the proportions of male to female children and vice versa determine which sex is enrolled in primary school in the Northern region of Ghana. Moreover, there is no adequate statistical determination of the factors influencing primary school enrolment especially on the demand side. This underscores the importance of this paper because it partly examines these issues within the framework of choice analysis. This study takes lessons from the previous studies but diverges from them in approach by using non-linear discrete choice probit model to 5 This assumption is made because this paper does not intend to measure the significance of the difference.
assess household determinants of primary school enrolment choice in rural and urban communities.
This study empirically analyses primary school enrolment in the Northern region of Ghana, broadening the understanding of enrolment issues and providing the basis for policy makers and change agents to intervene. In providing this understanding, the study draws on the factors affecting enrolment choice between male and female children and the implication for girl child education using the West Mamprusi District of the Northern region as the setting.
The rest of the paper is organised as follows. The next section reviews relevant literature on determinants of school enrolment preference, followed by a section discussing the methodology of the study. The penultimate section contains the presentation of empirical results and discussion of findings from the study, and the final section contains the conclusion and recommendations emanating from the findings of the study.
Determinants of School Enrolment Preference
Education is one of the ways of securing a good future for children and it is considered a worthy investment to be made by households. Households, however, continually live in scarcity amid unlimited wants. There is therefore the need for choice to be made by the household, but in so doing alternative investment opportunities would be forgone to realise the demand for education. The choice to be enrolled in school is usually determined by the household although the student or pupil may in some circumstances have the decision-making power (Akaguri, 2011; Al-Samarrai & Peasgood, 1998 ).
There are different theories (examples are the sibling sex composition theory, the reference group theory, and the reverse group hypothesis) that have been used to explain why the household head would prefer a particular gender to the other for enrolment in school. Economic theories such as the marginal returns theory have also been used by some writers to espouse enrolment choices made. According to Amin (2009) , parents tend to invest more in the child with the highest returns on education. This suggests that parents would have to consider boys or girls and take a decision on assumption of which sex has the highest returns to investment (in education). Parents would enrol boys if they are perceived or assumed to have a higher rate of return to education and would enrol girls if they are assumed to have the highest return (Amin, 2009) . Choice in this case is solely based on the expected returns to investment to the decision maker.
Budgetary constraints and disutility from any anticipated future inequalities have also been used to explain the choice households make in the context of the sibling sex composition by Amin (2009) . The composition in simple terms is the boy and girl that the decision maker is to choose from. Resource constraints force decision makers to choose between boys and girls to enrol in school, especially among poor households. Even when the household has the leverage, the fear of future earning inequalities between children could cause the household to favour children who are disadvantaged in the estimation of the decision maker. That is, parents will invest more in the less abled child to make for any earnings inequality and this depends on the ratio of boys to girls in the household (Amin, 2009 ).
Some of the theories of choice have sociological underpinnings apart from those that are grounded on economics. These explanations also use the sibling sex composition to underscore why a particular sex would be preferred to another. Some parents have greater affection for and attachment to minority sex in the sibling constellation and tend to have preference for them over the majority sex in school enrolment. This is known as the 'sex minority hypothesis' (Amin, 2009 ). This attachment however varies considerably and it would be simplistic to say that parents or decision makers would enrol either a male or a female in school for the only reason that he or she belongs to the minority sex in the sibling constellation.
The 'relative-change theory' derived from the prospect theory (Omwami, 2012) is also used to explain choice and could provide explanation for choice in school enrolment. According to Omwami (2012) , individual choices are made after the assessment of wide range of risky and un-risky options. Decisions are then made through a process where the individual puts values to gains and losses of a particular choice.
In the light of the different choice theories regarding enrolment decision, one can agree with Al-Samarrai and Peasgood (1998) that household schooling decisions is a product of social, cultural and economic factors working through power relations. What variables then determine the choices households make to enrol a girl or a boy in school amidst these economic, social and cultural considerations?
The preference for a particular gender in school enrolment is almost becoming a default part of every human being faced with the problem of choice. In other words, ask anyone his or her choice between a girl and a boy for school enrolment, the person would give a response as if he/she has not reflected on the pros and cons of such a preference. However, preference of a particular gender is usually determined by some factors which probably have been examined over time and internalised by the decision maker.
The literature is replete with many economic reasons, advanced by several writers (see, for instance, de Lange, 2007; ISODEC & UNICEF, 2011) , that explain the enrolment decisions households make and the preference for a particular gender. Antze (2011) argues that the economic reasons for preference are obvious and measurable, and possibly explain why it is not too difficult in explaining enrolment and choice. Pal (2004) , for instance, finds that gender disparity narrows at higher levels of income especially so when the household is faced with limited resources. This implies that households prefer a particular sex for enrolment to the other because of poverty. Broadly, poverty has been found to have correlation with educational outcomes (Filmer, 1999; GES, 2004a; GSS, 2005; Härmä, 2010; Yidana, 2000) and it is not surprising that poverty would have influence on enrolment preference, especially so when education (and specifically enrolment) has economic underpinnings. The under-representation of girls in primary school system in many developing countries is considered the remnant of poverty because poor households choose to enrol boys (Chamie, 1983) .
The choice of boys over girls for school enrolment is not just a factor of poverty because other equally important economic variables influence this choice. Thus, poor households would not choose boys over girls just because of poverty but because of the measurement and priority placed on opportunity cost as observed by Al-Samarrai and Peasgood (1998) . Studies (such as Pal, 2004; Rose & Al-Samarrai, 1997; Taylor & Mulhall, 1997) have found the opportunity cost of sending a girl to school against the gains of domestic chores, among others, to be higher and hence the preference for boys than girls in school enrolment decision.
Apart from the economic explanation for enrolment preference, there is yet another explanation for the decision households make regarding the sex to be enrolled in school. This explanation is underpinned by culture and values (Akyeampong et al., 2007; Chamie, 1983 ; ISODEC & UNICEF, 2011; Taylor & Mulhall, 1997) . In Ghana, for instance, inimical cultural beliefs and practices deny girls of the right of access to education and contribute to the disparity in access to basic education (Asare, 2010) . Gender stereotyping has worked against the preference for female as she is viewed as a 'creature for reproduction' rather than for education and related adventures. Early marriage or child marriage is still practised in some communities and the likelihood of preferring a female for enrolment is low. Culture and values may not consistently work against the choice of female for enrolment but could equally affect the choice of male in contrast with the female since communities vary in their cultural beliefs and practices.
A combination and interplay of household characteristics rather than the aforementioned economic and cultural reasons also have influence on preference in school enrolment. Household and individual level characteristics such as the size of household, number of children of school-age and educational background of head of household as well as decision making process influence which child -boy or girl -would be chosen for enrolment in school (Akyeampong et al., 2007; Al-Samarrai & Peasgood, 1998) . Ngware et al. (2008) consider household characteristics as the most important set of factors determining enrolment decision. While there seems to be a consensus that education of the household head stimulates education of children in general (see, for example, Rose & Al-Samarrai, 1997; Shapiro, 2003) , there equally seems to be convergence in opinions that household head's education promotes girls' and boys' enrolment in school equally. Households headed by females also prioritise girls' education than households headed by males (Antze, 2011) .
Supply side factors are also important determinants of general enrolment and hence gender preference in enrolment. Factors emanating from the educational institutions or schools that can also influence enrolment include school's location, financial cost of schooling, the class size and the content and teaching methodologies of teachers (Antze, 2011; GES, 2004b) . The educational environment has been gendered and promotes boys' enrolment and higher attainment than girls' (Prah, 2002; Baden et al., 1994) . These stereotyped educational institutions and programmes either discourage female enrolment and education or limit female education to particular sectors. These stereotypes are reflected in the choice parents make in enrolment when they are faced with constraints.
It is therefore obvious from the literature that the preference of parents in enrolment decision is influenced by several factors. Apart from the economic factors, many of the others are not rigid and specific in their influence. In other words, there has been limited measurement of the influence of these factors on preference. Mostly, the household characteristics which stimulate enrolment have been viewed in qualitative terms and little efforts have been made to measure their effects. This paper attempts to provide a kind of measurement to some of the household characteristics and the extent to which they influence enrolment preference.
Methodology

Study Area
The study was conducted in four communities in The districts are currently 26 following the creation of new ones. The West Mamprusi District is now divided into two districts (West Mamprusi and Mamprugu/Moaduri Districts). The study was without recourse to the latest division.
Study Design
The study employed the stratified sampling procedure to draw a total of 384 respondents from the West Mamprusi District of the Northern region. 7 This sample was divided into 256 respondents for rural communities and 128 for urban communities based on the proportion of rural to urban households. The primary data were collected between February and April 2013. Majority of the educated in the district have their highest level of education being primary school (GSS, 2005) and a study by Yidana (2000) suggests the existence of gender difference in primary school enrolment. It was therefore interesting to pick such a district for this study. This enabled the situating of predominantly primary school educated population and difference in enrolment within the households. Even though the difference in enrolment was not measured in statistical terms in Yidana's study, it provides a basis for assessing whether or not household characteristics have an influence on choice of males over females. The four communities, namely, Walewale, Janga, Daboya No. 2 and Kukua No. 2, in two educational circuits were selected for the survey through a simple random sampling process. Primary data were then gathered for this study through interviews using semi-structured questionnaires.
Data Analysis
Primary school enrolment choice between female and male is a categorical (binary) dependent variable. Categorical variables are usually analysed with the aid of qualitative statistical models such as discrete choice models (see, for example, Nkegbe et al., 2012) . This is so because the enrolment decision makers would either prefer to enrol male or female children. The binary probit model, which is a nonlinear probability model, is used for the analysis of the data. Even though probit is a qualitative choice model, it affords a quantitative approach to estimating the effects of household characteristics on enrolment preference. Again, the household is faced with a binary choice (enrolling a female or a male) and this shares the property of mutual exclusiveness. The probit and its counterpart, the logit, are better models because the error terms are respectively assumed normally distributed or to possess a logistic distribution and are considered to have similar estimates (Hill et al., 2011) .
A rational household is expected to choose the gender that maximises their utility and this is usually based on the linear random utility assumption given as (see, for example, Greene, 2008 ):
7 The number of individuals interviewed was arrived at using the formula for sample size determination (see, Godden, 2004) .
where and represent the utility of choosing not to enrol and to enrol female children in school respectively, represents the household characteristics and represents stochastic or error term (i.e. other factors that affect probability of female enrolment other than those specified in ). The in the choice model is assumed to be normally distributed hence the use of the probit model. The probability of choosing either a male or female for enrolment relates to the probability distribution of the error difference in the expected utility of and given by:
where, F is the cumulative distribution function (cdf) of = ( ) of evaluated at and * =( ) is the latent variable and linked to the choice model through the relation:
The probit model thus expresses the probability that (the probability that a female is enrolled) as follows:
where, () is the standard normal cumulative distribution function (cdf) and the probit function specified as (Hill et al., 2011) :
The integral expression is the probability that a standard normal random variable falls to the left of point z or an area under the standard normal probability density function to the left of z in geometric terms (Hill et al., 2011) . The general regression model with the categorical response variable and explanatory variables is thus given as:
where is the left-hand side (dependent categorical) variable. This is within the framework of multiple regression analysis, but a nonlinear model. The relationship between the expected value of and the explanatory variables , , ,…, is nonlinear and the distribution of the , the error term, is assumed normal. A brief description of these variables is presented in Table 1 
Results and Discussion
Descriptive Statistics
The descriptive statistics of important household variables used in this study are presented in Table 2 . From the table, the minimum and maximum ages recorded for respondents in rural communities were 22 and 85 years respectively with an average of 45. Similarly, urban respondents had the minimum and maximum ages of 22 and 75 years respectively and a mean age of 40. A paired t-test of differences in mean ages between rural and urban communities shows no difference even at the 10% level. The It is also revealed that about 1,234 children in the two rural communities are of schoolage (568 females and 666 males, giving an average of two females and three males children of school-age per household) and of this number, 913 are enrolled in primary school (476 males and the remaining 437 females, giving an average of two children of both sexes being enrolled in primary school). The urban communities recorded a total number of 434 children of school-age and of this; male children of school-age are 261 whereas female children are 173 with an average of two males to one female. About 328 children of the total children are actually enrolled in primary school (195 males and 133 females) with an average of two male and one female enrollees per household. The rural communities therefore recorded more children of school-age than urban communities for both females and males.
The number of female children of school-age for urban communities is less than males, a case similar to that of rural communities. In the rural communities, the minimum gross income per annum is GH¢180.00 while the maximum gross income per annum is GH¢9,600.00. The average gross income per household head is GH¢2,478.88. In the urban communities, the minimum gross income level is GH¢ 200.00 and the maximum income is GH¢ 10,260.00. The average gross income level of all household heads, both rural and urban, is GH¢ 2,534.60.
Preferred Primary School Enrolment Choice
The most preferred gender by household for primary school enrolment is the male in both rural and urban communities. In rural households, about 67.0% of the total sample (of 256 respondents) prefers to enrol the male child in contrast with only 33.0% of respondents preferring to enrol female over male. Among urban households, 71.1% of the 128 respondents prefer to enrol males while only about 28.9% prefer to enrol females. Based on household headship, there are 37 female-headed households among the rural households and 21 out of this number, representing 56.8%, prefer male children enrolment. In contrast, there are 32 female-headed households among the urban households out of which 19, representing 59.4%, prefer male children enrolment. This reveals that, across gender, the male child is the most preferred for primary school enrolment as against the female child. A test of association between household headship and enrolment preference in the district shows statistical significance only at the 10.0% level (as shown in the Table 3 ). Income level of the household head is a significant determinant of preference for female enrolment at the 0.01 level. The marginal effect of income shows that the probability of choosing to enrol female increases by 0.0001 with an increase in income by GH¢ 1.00, holding the other factors constant. This is thus consistent with the finding of Kirdar et al. (2007) that significant difference in enrolment is due to household income.
The number of female children of school-age is a significant determinant of the probability of enrolling a female in primary school at the 0.01 level and it has a positive correlation with preference for female enrolment. The probability of enrolling female increases by 0.28 with an increase in the number of female children of school-age by 1, holding other things constant. The reverse is true for the number of male children of school-age. The probability decreases by 0.15 with an increase in the number of male children of school-age. This shows a negative relationship between the probability of female enrolment and the number of male children of school-age. The behaviour of the variables, namely, fsex and msex in the model, is consistent with the assertions by Akyeampong et al. (2007) and Kirdar et al. (2007) that increasing number of children of school-age and the number of male children in poorer households will decrease the probability of enrolling female children.
The coefficient of the enrolment decision maker variable shows a negative relationship with choice and it is significant at the 0.05 level. This means, if decision to enrol a child is taken by the father or if decision making power is reversed from say the mother and/ or grandparents to the father, then the probability of a female child being enrolled in school decreases by 0.12. This supports earlier findings by Akyeampong et al. (2007) .
The number of female children enrolled in school is a significant determinant of how many more female children will get enrolled in primary school. This variable is significant at the 0.01 level and is negatively related to the probability of enrolling female in school. From the estimates, the probability of female enrolment decreases by about 0.15 as the number of female children already enrolled in school is beyond 2. This is interesting because we have earlier on noted that the number of female children of school-age has positive relationship with the probability of female enrolment in primary school but as the household enrols, a threshold is reached and disutility sets in and this threshold is 2 female children enrolled per household. The 'reference group hypothesis' (Amin, 2009 ) somehow explains this inverse relationship between female children enrolled in school and the decision to enrol a female.
Conclusion
The study shows that the male child is the most preferred gender for primary school enrolment irrespective of whether the household head is male or female and irrespective of whether a household is in rural or urban community. Using the binary probit model, it is also revealed that gross income per annum of the household head, the number of female and male children of school-age, the primary school enrolment decision maker and the number of female children already in school are significant determinants of female primary school enrolment.
Within the policy discourse and discussion on measures to increase female school enrolment and retention to achieve gender parity as contained in the universal primary education declaration, this study has provided some insight for policy intervention. It has been established in the study that conscious targeting of male-headed households for sensitization and improving their income levels is one of the practical measures to ensuring girls' enrolment and thereby providing equal opportunities for both girls and boys to be enrolled in school. The study also points to the strengthened role of livelihood and economic empowerment in ensuring female schooling which educational policy makers interested in ensuring gender parity could adopt. Countries, including Ghana, subscribed to the Millennium (and now Sustainable) Development Goals (MDGs/SDGs) which contain issues of education and parity in education. Without the underpinning issues as found in this study, pragmatic and responsive measures cannot be designed to address gender inequality in education. This study is therefore very relevant for policy makers and provides practical measures to closing the gap in school enrolment between males and females especially at the basic level within a developing country context.
Important policy issues emanating from the study include livelihood empowerment interventions and income generating activities targeting households and especially the enrolment decision maker other than the father; and sustained sensitization and awareness creation by government through the Ministry of Gender, Children and Social Protection and/or National Commission for Civic Education on the benefits of female education to curtail the observed inverse relationship between female children already enrolled in school and female enrolment.
